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© A multistep sprocket wheel unit having a plurality 
of sprocket wheels in ring form; a boss having an 
axis, a front end face and a rear end face; and a 
plurality of support arms (2-5) extending radially 
outwardly from outer peripheries of the boss (1 ) and 
inclined toward the rear end face (1b) with respect to 
the axis. The support arms (2-5) are arranged ar- 
ound the boss, and each defines a plurality of 
stepped surfaces formed on an inclined portion 
thereof opposed to the front end face. The stepped 
surfaces include vertical surfaces perpendicular to 
the axis and horizontal surfaces parallel to the axis. 
Adjacent ones of the vertical surfaces are formed 
with a predetermined pitch (D2) for use as sprocket 
wheel positioning surfaces. Where the vertical sur- 
faces are formed with a pitch (D1) corresponding to 
a mounting pitch of the sprocket wheels (61 ,64), the 
sprocket wheels may simply be placed with side 
surfaces thereof contacting and fixed to the position- 
ing surfaces to obtain an accurate mounting pitch. 
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BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to a sprocket 
wheel mounting unit for supporting a plurality of 
sprocket wheels of a bicycle, particularly for use 
with a rear wheel of the bicycle. 

2. DESCRIPTION OF THE PRIOR ART 

With an increased number of speeds provided 
by a derailleur of a bicycle today, a multistep 
sprocket wheel unit for the rear wheel includes an 
increased number of sprockets which is now 5 to 7. 
There are demands for a simplified mounting struc- 
ture and easy mounting method. To meet such 
requirements, the multistep sprocket wheel unit for 
the rear wheel disclosed in Japanese Utility Model 
Publication Kokai No. 63-4893, for example, has a 
plurality of sprocket wheels in the form of ring 
plates arranged in order on a cylindrical boss with 
spacers in between. Each sprocket wheel is con- 
nected to an associated spacer by means of 
screws or the like. Splines are formed between the 
sprocket wheels and boss to prohibit relative rota- 
tion therebetween positively. Since this unit is used 
for the rear wheel of a bicycle, drive must be 
transmitted between the rear wheel axle and boss 
through a one-way mechanism. For this purpose, 
the boss is formed as an outer race of a one-way 
clutch, and the one-way clutch and inner race are 
disposed on an inner periphery of the boss. 

In this multistep sprocket wheel unit, the teeth 
of the largest sprocket wheel are at a considerable 
distance to the boss, and this sprocket wheel 
needs sufficient thickness to avoid deformation at 
torque transmitting times. This results in an in- 
creased weight. If the boss is formed to have a 
large outside diameter in order to reduce the radial 
length of sprocket itself, the boss must have an 
increased thickness since the rear wheel axle has a 
standardized size, which again results in an in- 
creased weight. 

Further, for using spacers to adjust mounting 
pitches of the sprocket wheels, a plurality of spac- 
ers must be manufactured with high precision As- 
sembly work also becomes troublesome with an 
increase in the number of sprocket wheels. 

SUMMARY OF THE INVENTION 

The object of the present invention is to pro- 
vide a sprocket wheel mounting unit having a plu- 
rality of sprocket wheels in ring form for a bicycle, 
particularly for the rear wheel of the bicycle, which 
may be assembled with ease and may be ligh- 
tweight. 



The above object is fulfilled, according to the 
present invention, by a multistep sprocket wheel 
mounting unit comprising: 

a boss having an axis, a front end face and a 

5 rear end face; 

a plurality of support arms extending radially 
outwardly from outer peripheries of the boss and 
inclined toward the rear end face with respect to 
the axis, the support arms being arranged around 

io the boss; and 

a plurality of stepped surfaces formed on an 
inclined portion of each of the support arms op- 
posed to the front end face, the stepped surfaces 
including vertical surfaces substantially perpendicu- 

75 lar to the axis and horizontal surfaces substantially 
parallel to the axis; 

adjacent ones of the vertical surfaces being 
formed with a predetermined pitch for use as 
sprocket wheel positioning surfaces. 

20 Preferably, the inclined portion of each of the 
support arms opposed to the front end face and an 
inclined portion of each of the support arms op- 
posed to the rear end face are substantially parallel 
to each other, a space being formed between the 

25 inclined portion opposed to the rear end face and 
the boss. 

With the multistep sprocket wheel unit having 
the above construction, where the vertical surfaces 
are formed with a pitch corresponding to a mount- 

30 ing pitch of the sprocket wheels the sprocket 
wheels may simply be placed with side surfaces 
thereof contacting and fixed to the positioning sur- 
faces to obtain an accurate mounting pitch. Since 
the vertical surfaces are formed stepwise on each 

35 of the inclined support arms, even a large sprocket 
wheel has a reduced radial length from its teeth to 
the inner periphery of the ring. As a result, an 
increase in the thickness of the sprocket wheels 
may be checked. The plurality of inclined support 

40 arms are connected to the plurality of sprocket 
wheels to form a connected structural body having 
excellent strength. It is therefore unnecessary for 
this structural body to have an increased size, 
particularly an increased thickness. This enables 

45 each support arm to be shaped to form a triangular 
space in side view between the inclined portion 
thereof opposed to the rear end face and the boss. 
Such configuration contributes greatly toward a 
weight reduction of the unit. 

50 Other features and advantages of the present 
invention will be apparent from the following de- 
scription of the preferred embodiment to be had 
with reference to the drawings. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view, partly broken away, of a 
multistep sprocket wheel unit according to the 
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present invention as seen axially thereof, 
Fig. 2 is a side view, partly broken away, of the 
multistep sprocket wheel unit of Fig. 1 as seen 
radially thereof, 

Fig. 3 is a perspective view of the multistep 
sprocket wheel unit of Fig. 1 with a sprocket 
wheel removed therefrom, 
Fig. 4 is a sectional view of the multistep 
sprocket wheel unit with a boss thereof mounted 
on a rear wheel of a bicycle through a one-way 
transmission mechanism, and 
Fig. 5 is a view similar to Fig. 4 and showing a 
modified structure in which the multistep sprock- 
et wheel unit with the boss thereof mounted on 
a rear wheel of a bicycle through the one-way 
transmission mechanism. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Figs. 1 through 3 show multistep sprocket 
wheel unit embodying the present invention. This 
unit, basically, includes a boss 1 having a front 
surface 1a and a rear surface 1b extending per- 
pendicular to an axis X thereof, four support arms 

2- 5 extending radially outwardly from outer periph- 
eries of the boss 1 and inclined toward the rear 
end face 1b with respect to the axis X, and a 
plurality of, 5 in this embodiment, sprocket wheels 
61-64 in the form of ring plates arranged on the 
support arms 2-5 with a predetermined mounting 
pitch: D1 axially of the boss 1. The boss 1 has a 
one-way transmission mechanism, which will be 
described later, on an inner periphery thereof. 

The support arms 2-5 are arranged equidistan- 
tly around the boss 1, and extend with a substan- 
tially constant width and thickness. Each of the 
support arms 2-5 defines a plurality of stepped 
surfaces 21a, 21b-25a; 31a, 31b-35a; 41a, 41b-45a; 
or 51a, 51b-55a including vertical surfaces per- 
pendicular to the axis X and horizontal surfaces 
parallel to the axis X. For example, the support arm 
2 has, formed successively from an upper end 
thereof, a vertical surface 21a. a horizontal surface 
21b, a vertical surface 22a. a horizontal surface 
22b, a vertical surface 23a, a horizontal surface 
23b, a vertical surface 24a, a horizontal surface 24b 
and a vertical surface 25a. The other support arms 

3- 5 have similar vertical surfaces and horizontal 
surfaces though not affixed with reference numer- 
als in the drawings. 

Adjacent vertical surfaces are formed with an 
axial pitch: D2 corresponding to the mounting pitch: 
D1 of the sprocket wheels 61-64. Thus, the respec- 
tive vertical surfaces are used for setting mounting 
positions of the associated sprocket wheels 61-64. 
The respective horizontal surfaces are at distances 
to the axis X which correspond to inside diameters 



of the sprocket wheels 61-64 in ring form mounted 
thereon. These distances are determined so that 
the vertical surfaces and horizontal surfaces form 
substantially uniform steps. 

5 Each vertical surface includes a threaded bore 

6 extending parallel to the axis X. The sprocket 
wheels 61-64 are placed in contact with the cor- 
responding vertical surfaces and fixed tight by 
screws 7. For this purpose, the sprocket wheels 

w 61-64 define countersinks 8. Instead of fastening 
the sprocket wheels 61-64 with the threaded bores 
6 and screws 7, the sprocket wheels 61-64 may be 
fastened to the support arms 2-5 with bolts and 
nuts, with the support arms 2-5 defining perfora- 

75 tions. 

All the support arms 2-5 and sprocket wheels 
61-64 fastened together constitute a connected 
structural body having a stable strength. As seen 
from Fig. 2, the shape of each support arm may be 

20 selected such that a triangular cutout space 50 is 
formed in side view between an inclined surface of 
the support arm adjacent the rear end 1b and the 
outer periphery of the boss 1. This configuration is 
particularly effective for weight reduction. 

25 As best seen from Fig. 3, the lowermost verti- 
cal surfaces 25a extend into the boss 1. and the 
boss 1 has cutouts 51 for this purpose. There are 
no horizontal surfaces corresponding to these verti- 
cal surfaces 25a. This construction allows the 

30 sprocket wheels 61-64 to be mounted very close to 
the outer periphery of the boss 1 . 

The support arms 2-5 and boss 1 may be 
manufactured integrally by die casting, to obtain 
the axial pitch of the vertical surfaces simply and 

35 accurately. 

The boss 1 is mounted on the rear axle of a 
bicycle through a one-way transmission mecha- 
nism. A mounting structure therefor will be de- 
scribed hereinafter. 

40 In Fig. 4, a one-way transmission mechanism 

1 0 is mounted on a shaft portion 9a formed at one 
end of a rear wheel hub unit 9 forming the rear 
axle. This one-way transmission mechanism 10 in- 
cludes an outer race 10a, an inner race 10b, and a 

45 one-way clutch 10c disposed between the shaft 
portion 9a and outer race 10a. Bearing balls are 
mounted between the outer race 10a and inner 
race 10b for smoothing rotation. The outer race 10a 
has splines formed on an outer periphery thereof 

so for engaging similar splines formed on the boss 1 . 
Numeral 11 denotes a tightening ring which, in 
combination with a radial projection of the outer 
race 10a, fixes the boss 1 to the outer race 10a, 
and hence to the rear wheel hub unit 9. 

55 Fig. 5 shows a modified mounting structure in 

which a one-way transmission mechanism 10 in- 
cludes an inner race 10b screwed to a rear wheel 
hub unit. 
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It is within the scope of the present invention to 
provide four or six or more sprocket wheels, to 
place a plurality of sprocket wheels against one 
vertical surface of each support arm, and to pro- 
vide support arms each having a cross section 
enlarging toward the lower end thereof. The boss 
may be formed as the outer race of the one-way 
transmission mechanism to contribute toward com- 
pactness of the mounting unit. 

Claims 

1. A sprocket wheel mounting unit for supporting 
a plurality of sprocket wheels in ring form for 
use on a bicycle, particularly on a rear wheel 
of a bicycle, comprising: 

a boss having an axis, a front end face and 
a rear end face; 

a plurality of support arms extending radi- 
ally outwardly from outer peripheries of said 
boss and inclined toward said rear end face 
with respect to said axis, said support arms 
being arranged around said boss; and 

a plurality of stepped surfaces formed on 
an inclined portion of each of said support 
arms opposed to said front end face, said 
stepped surfaces including vertical surfaces 
substantially perpendicular to said axis and 
horizontal surfaces substantially parallel to said 
axis: 

adjacent ones of said vertical surfaces be- 
ing formed with a predetermined pitch for use 
as sprocket wheel positioning surfaces; 

said inclined portion of each of said sup- 
port arms opposed to said front end face and 
an inclined portion of each of said support 
arms opposed to said rear end face being 
substantially parallel to each other, a space 
being formed between said inclined portion 
opposed to said rear end face and said boss. 

2. A mounting unit as claimed in claim 1 , wherein 
said vertical surfaces includes fixing means for 
fixing said sprocket wheels in place. 

3. A mounting unit as claimed in claim 2, wherein 
said fixing means each includes a bore extend- 
ing parallel to said axis from one of said verti- 
cal surfaces to said space. 

4. A mounting unit as claimed in claim 2, wherein 
said fixing means each includes a threaded 
bore extending parallel to said axis from one of 
said vertical surfaces. 

5. A mounting unit as claimed in claim 1, further 
comprising a one-way transmission mecha- 
nism disposed on an inner periphery of said 



boss. 

6. A mounting unit as claimed in claim 5, wherein 
said one-way transmission mechanism in- 

5 eludes an outer race, an inner race, and a one- 

way clutch interposed between said outer race 
and said inner race, said outer race and said 
boss being interconnected to be unrotatable 
relative to each other, said inner race being 

10 formed integral with a rear wheel axle unit. 

7. A mounting unit as claimed in claim 5, wherein 
said one-way transmission mechanism in- 
cludes an outer race, an inner race, and a one- 

75 way clutch interposed between said outer race 

and said inner race, said outer race and said 
boss being interconnected to be unrotatable 
relative to each other, said inner race being 
screwed to a rear wheel axle unit. 

20 

8. A mounting unit as claimed in claim 5, wherein 
said one-way transmission mechanism in- 
cludes an outer race, an inner race, and a one- 
way clutch interposed between said outer race 

25 and said inner race, said outer race being 

formed on said boss. 
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